INTRODUCTION
T his century has experienced an urban explosion without precedent. It is estimated that by the year 2000 half of the world's population will live in urban areas. In Brazil, the urban population is already at 75% of the total population (1) . Along with this fact we see the growth of poor populations in cities. This implies, epidemiologically, that 1655 efficacy in meeting even basic needs, possibly suggesting that these efforts are more political than medical or social. In addition, health-care professionals who work directly with these patients deal with the reality and difficulty of executing successful interventions.
The study of risk factors, proposed by WHO in the 1970s (5) continues to be a methodology capable of assisting in the war against malnutrition, through health-care services. It often happens that these services are not organized to meet the real needs of the community they serve, leaving individuals at greatest risk with the least amount of attention (6) . Still, the identification of the risk factors is useful for the prevention of disease by improving the knowledge of the causal chain. In fact, those risk factors that are part of a causal pathway allow for primary preventive actions; moreover, those with recognized associations, but not part of the causal pathway, may provide secondary prevention.
OBJECTIVES
The present study was designed with the objective of investigating the health and nutritional conditions of people living in a shantytown in the city of São Paulo in order to identify risk factors for infant malnutrition that could be used in health promotion programs.
METHODS
We designed a retrospective cohort study with children from 0 to 72 months of age living in a shantytown of approximately 3500 inhabitants, located within an upper-class neighborhood of São Paulo. Children from the shantytown were invited to undergo anthropometric measurements at two sites, each with easy access from the shantytown. 233 children, 33.3% of the total shantytown population according to a preliminary survey, responded to the invitations and were then studied. In subsequent home-visits, each child's mother or guardian responded to a questionnaire specific to risk factors for malnutrition. The variables studied are listed in Table 1 .
The anthropometric measurements were conducted by the same investigators according to the methodology proposed by Jelliffe (7) . After recording general data for each child, he/she was weighed on a Filizola digital scale, with precision ±10g, that was zeroed after each weighing. The children were weighed in their undergarments and infants were weighed without diapers. Children older than 2 years of age had their heights measured against a wall, without shoes, and under a ruler, fixed against the wall with the assistance of a level which allowed for the head to be positioned at a 90 0 angle. Children less than 2 years of age were measured with a wooden anthropometer in a horizontal position. The mothers were weighed during the home visits, with portable bathroom scales, wearing light clothing (a skirt or pants with a shirt), and measured with a vertical ruler fixed to the wall. Malnourished children were referred to a medical exam to determine which cases had secondary malnutrition and to initiate nutritional treament.
We used EPI-Info to create and analyze the nutritional data bank and the National Center for Health Statistics (NCHS) as the standard reference bank to study the relationship of these variables to the nutritional state. We defined as malnourished those children who presented a z-score less than -2.0 for the indexes weight-for-age (W/ A) and height-for-age (H/A) and -1.0 for weight-for-height (W/H). 
1656
Statistically significant associations were determined through chi square tests (c 2 ) and Fisher's exact test. The variables were divided into two groups, exposed and unexposed to risk, using cut-off levels of risk as proposed in the literature. The null hypothesis was rejected when p<0.05.
Finally, the variables found to be statistically associated with malnutrition served to identify the population of individuals with the greatest chance of becoming malnourished. These individuals were targeted by health-care workers in this population in an effort to decrease the high prevalence of disease. For this, we used the variables that were associated with chronic malnutrition (H/A).
The instrument necessary for the completion of such a task is a numerical score related to the presence of risk factors. Each risk factor that a subject has gives him/her a point score proportional to the relative risk for that factor. The sum of these points is the total score achieved for each subject. The relative risk (RR) can itself be used for scoring with this instrument. However, as this instrument can be used by health-care workers with only minimal education, each RR can simply be converted to a whole number. Another method of accomplishing this is to convert the RR into its logarithm (Table 4) , according to the method proposed by OPAS (6) . After determining the total score for each child, we calculated the sensitivity and specificity of the instrument for nutritional diagnoses for each subject and the corresponding final total score (Table 5) .
RESULTS
The prevalence of malnutrition in this population varied depending on the criterion used ( Table 2) .
The prevalences and incidences of risk factors studied are presented in table 3. The relative risk (RR) varied according to the index used (Table 4) . Knowing the RR of each statistically associated risk factor for chronic malnutrition (H/A), these were converted to points, according to Table 5 : 5 or less pre-natal examinations, RR=1.84 (3 points); birthweight less than 2500g, RR=2.47 (5 points); maternal height less than 150 cm, RR=2.06 (4 points); maternal body mass index less than 20 cm/kg², RR= 3.02 (5 points); father's employment being unregistered, RR=2.08 (4 points); mother born in São Paulo, RR=2.55 (5 points). Table 6 presents the sensitivity and specificity for the different groups of point scores for nutritional diagnoses of each subject and the corresponding final total score.
DISCUSSION
Classifying malnutrition according to the three leading methods leads us to different conclusions. For example, Gomez classified malnutrition according to the risk of death for a determined illness, demonstrated to be twice as great in moderately malnourished persons and three times greater in severely malnourished persons. Using this criterion, Monteiro, in the city of São Paulo, reported the prevalence of mild malnutrition to be 25.9% (8) , 1658 natal care, 19% of the children had low birthweight -the national prevalence is 8.3%, according to Nóbrega (9) -50.8% of the cases had an inadequate childbirth interval, and 79.5% stopped breastfeeding within the first 6 months of life.
To find markers of malnutrition in this shantytown we looked for the following: birthweight, presence of upper respiratory tract infections, number of pregnancies, number of births, maternal body mass index, birthplace of father, and home building material for the weight-forage index; birthweight, and maternal age at the time of birth for the weight-for-height index; number of pre-natal while the population in this study had a level of 38%, similar to levels in the poorest rural areas of the country. Verifying the classification of Waterlow we note that stunting, found to have a prevalence of 36.6%, is the largest public health problem among the urban poor. The physical process of stunting apparently provides energy for basic survival by conserving energy normally used in the growth process.
Finally, the prevalence of malnutriton according to WHO also varied according to the index used. H/A, which gives us the best information about the frequency of chronic malnutrition, was 17.6%, slightly greater than the 15.4% found in the PNSN during the latter part of the 1980s (4) . W/H, which informs us of a recent loss of weight or a mild form of malnutrition, revealed a prevalence less than in the reference study: 0.4% versus 2%, respectively. The index W/A, which carries information from both of the previous two indexes, demonstrated a prevalence of malnutrition of 7.7%, similiar to the national level.
In one study (3) the worldwide prevalence of infant malnutrition in the developing world was reported to be 42.7%, 9.2%, and 35.8% for H/A, W/H, and W/A, respectively. National studies concerning Latin America found minor levels of malnutrition (less than 20% for H/ A, less than 4% for W/H, and less than 10% for W/A), making low H/A the most prevalent form of malnutrition. It is worth noting that the prevalence of malnutrition in Brazil is classified as "mild", as proposed by WHO, when compared to other developing countries. However, when H/A is used as the index for malnutrition, our country has approximately 7 times more malnourished people than would be expected in areas with adequate health care.
In addition, the pattern of malnutrition among the study population was manifested by stunting rather than by severe malnutrition, which is more often seen among the poor living in rural areas. It is also important to note that these people, despite living in urban areas, with all of the benefits that recent urbanization provides, are still living in a situation that does not provide for the proper development of the individual.
We were also able to learn more about social characteristics of this population. For example, all of the individuals living in this shantytown, were presumed to come from the same social class. Nevertheless, within this social class there seems to exist a certain stratification characterized by low paternal and maternal education (37.2% and 37.8%, respectively), unemployment (17.2% of parents were not working), homes made from wood (63.6%), and open sewers (49.5% of cases). Also, the variables for health indicated that low health education is a common problem: 42.5% did not received adequate pre- The objective of identifying markers for malnutrition from various etiologies within a population is in its contribution to prevention programs. In our cases we had to take account of reference markers that were found in three different indexes, each expressing a different combination of biological processes.
The index H/A reflects linear growth and a deficiency in growth indicates long-term inadequacies in health and nutrition. It used to be believed that for children older than 2 years of age, deficits in H/A indicated past nutritional deficiencies. More recent work suggests that stunting is not a permanant disorder, with little or no hope for recovery, for children older than 2 years (10, 11) . The index W/H reflects the corporal weight in relation to height, and may be calculated without knowing the age of the child. Normally, W/H indicates an important, recent process which has prompted a loss of weight. The low prevalence of malnutrition, according to this index, does not necessarily indicate the absence of nutritional problems in a population: the common use of the term "nutritional dwarfism" serves to remind us of this. In our country, Victora (12) suggested that H/A is the best index for studying the prevalence of malnutrition, since in a Latin-American population, due to possible physicalethnic differences, the W/H is much less adaptable than in other populations of the world.
Finally, the W/A tells us about the corporal mass in relation to chronological age. Since W/A is influenced as much by the weight as by the height, it can be difficult to interpret. In communities with low levels of acute malnutrition (defined by W/H) W/A is is highly correlated with H/A, i.e. long-term health. On the other hand, if W/A changes quickly, it is most often due to rapid changes in weight.
The index to be used depends on the goal to be achieved. For example, an educational program should be aimed at those individuals exposed to chronic illnesses, while emergency measures should focus on acute illnesses.
Taking into consideration the characteristics of the urban poor and their lack of education in basic health, we devised an instrument using the risk factors for malnutrition according to H/A, that proved to be simple and useful.
If our goal in a community is to prevent a great number of children from becoming malnourished, we could choose a total score of 3 as a cutoff, considering at risk all those with one or more factors for malnutrition. For this we would use an examination with a sensitivity of 73.5%. On the other hand, if our objective is to optimize the clinical visits, prioritizing those who have the greatest needs, we could choose 13 points as the cutoff level. This would allow 98.4% of those considered healthy to be identified, allowing us to treat only those considered to be at the greatest risk of malnutrition.
Thus, by identifying these risk factors for malnutrition, which can easily identify the children who are most likely to become malnourished, we have designed a diagnostic tool that can easily be employed in field or clinical settings. It is interesting that the risk factors found are already identifiable at the birth of the child. From the first contact with a team of health workers, those with the greatest risk could receive preferential treatment. Also, with changes in the standard of care offered by different groups of health care workers, the instrument could be changed according to the objectives, by altering the cutoff level. The importance of this tool is that any health-care worker could assess a child's risk of future malnutrition with minimal effort and a large degree of accuracy. This would allow for early intervention to be directed towards those children with the greatest need.
CONCLUSION
Risk factors associated with malnutrition in a specific community allow for the development of alternative methods to combat this pathology, characteristic of our larger cities.
